A case of immune complex glomerulonephritis with reversible renal insufficiency following ventriculoatrial shunting is described and the English language literature is reviewed. The importance of recognizing this reversible glomerulonephritic lesion is emphasized.
Introduction
Infection in the early post-operative period is a common complication of ventriculo-atrial shunting. Renal disease secondary to shunt infection is uncommon and its rather insidious onset may make diagnosis difficult. The syndrome may therefore be relatively under-recognized.
We describe a case which illustrates an unusually acute presentation followed by complete resolution of the disease by appropriate systemic antibiotic therapy, shunt removal and subsequent shunt replacement to an extravascular site.
Case report
In September 1980 a 38-year-old herdsman was admitted complaining of shortness of breath and haematuria. He gave a 3 week history of (Fig. 2) . Immunofluorescence studies showed granular deposits of IgM and C3 in the glomerular basement membrane and also linear fibrinogen and albumin deposits in the tubular and glomerular membranes. Electron micro- scopy showed 50% crescents and some epithelial electron dense deposits.
Treatment lead to the resolution of his clinical signs and proteinuria within 8 weeks. Renal function, ESR, complement fractions and chest X-ray returned to normal within this time at the end ofwhich he was discharged and he was able to return to work 4 weeks later.
Discussion
Black, Challacombe and Ockenden (1965) reported the first description of two cases of the nephrotic syndrome associated with chronic shunt infection with S. albus. Since then a further 29 well documented cases of shunt nephritis have been described in the literature and others referred to in less detail at various meetings (Hanson, 1964; Holland, 1967; Northway, 1969; Leumann, 1971) .
The incidence of shunt infection is said to be around 14% (Shurtleff, Christie and Foltz, 1971 ) and S. albus is responsible in over 50%o of cases; other organisms found are S. aureus and Gram negative bacteria (Schoenbaum, Gardner and Shillito, 1975) .
Only a few of these infections became chronic and resulted in irreversible renal disease; most infections were immediately postoperative.
Shunt infection is usually manifested by the cardinal signs of fever, malaise, raised ESR and hepatosplenomegaly. Proteinuria, haematuria and the nephrotic syndrome indicate renal involvement. Our case was notable for his acute presentation.
The usually insidious onset of secondary renal disease means that the diagnosis may be missed or delayed (McKenzie and Hayden, 1974; Finney and Roberts, 1980) by failure to look for proteinuria in neuro-surgical clinics, by negative blood cultures, or by misinterpretation of S. albus grown in the blood as a contaminant. In this respect it is essential to culture shunt fluid if the diagnosis is suspected. Anaerobic cultures may also be necessary (Beeler et al., 1976) .
Renal biopsy will usually show a proliferative glomerulonephritis, sometimes with crescent formation. Immunofluorescence studies have shown subendothelial deposits of C3, C4 and IgM. S. albus antigen has been demonstrated in the biopsy specimens and in circulating cryoglobulins (Dobrin et al., 1975) (Strife et at., 1976) . Circulating complement components are reduced, activation has been shown to be via the classic pathway, and positive rheumatoid factor tests have been found (Dobrin et aL, 1975) and in this respect the disease resembles lupus nephritis. From Table 1 it can be seen that the presenting renal manifestation in 31 cases was the nephrotic syndrome in 13, with various degrees of renal insufficiency in 6, macroscopic haematuria in I1 and proteinuria in 2. Of the 31 cases the outcome was a full recovery in 17, 9 died and in the remaining 5 the eventual outcome was not known. In 25 (8 1%) cases S. albus was the causative organism.
Complications of shunt nephritis may include renal failure which is usually reversible with prompt and appropriate treatment but ifnot recognized early or treated appropriately may be fatal (McKenzie and Hayden, 1974) . Neurological complications secondary to temporary shunt removaL as seen in this case, may cause serious problems and indeed most of the group.bmj.com on October 14, 2017 -Published by http://pmj.bmj.com/ Downloaded from deaths recorded were associated with such complications. Embolization from the infected shunt system may produce pulmonary complications (Emery & Hilton, 1961) as seen in this case. Treatment must be appropriate with systemic antibiotics and removal of the shunt system (Sells, Shurtleff and Loesser, 1977) . Temporary ventricular drainage may be necessary and it is important that later re-insertion of a permanent shunt system is made into an extravascular site (Black et al., 1965; Shurtleff et al., 1974; Finney and Roberts, 1980) .
